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IJNriiED STATES ENVIRONMENTAL ?ROTECTlON AGENCY 
REGION IX 

O!VISJON OF OIL & GAS 
!!AKERSF!ELD 

2:15 fremont Street 
San Ca.$4105 

Mr * '1'om Corn-.,H~ll 
West.e:r.n O.il and Gas Association 
727 West 7th Street 

··1 i FAAY 1985 . 

Los Angeles, CA 90017 

Dear Mr. Cornwell: 

The staffs of EPA-Region 9 and the California Division of 
Oil and Gas ( CDOG) have been 1neeting with members of the Western 
Oil and Cas Association {WOGP.), the ifornia Independent . 
Producers Associ at ion ( CAIPA), and· the Independent Oil Producers 
Agency (!OPA) to dete:rmine how wells injecting specific types 
of oil field fluids will be regulated under the Underground 
Injection Control ( OIC) program in California. The 'purpose of 
this letter is to clarify: 

1. ho-w wells injecting filter backwash (diatomaceous 
earth or multi-media filter backwash}, water 
softener regensration brine, or air scrubber waste 
will be classified and regulated under the UIC 
pro£!rcuu in Californ.ia~ -

2. the reguire:rnents r especially the regulatory deadlines 
for the ssion of permit applications and inventory 
information for existing ¥Jells, for different. classes 
of wells, and 

3 ~ which formations identified by CDOG in its pri:IT',acy 
applica.t.ion were verified as Unde.raround Sources of 
D:r:i nk ing Water ( USDI>J) and exempted- and which fo:nnations 
were determined not to be USDWs and did not need to be 
exempted ¥then primacy for CDOG ltlas a.pproved. 

In general, the classification and regulation 
wells injecting filter backwash, wate; softener 
brine, or air scrubber wastes under the UIC program in 
is: 

for 
tion 

California 

Q wc:lls which inject filter backwash are Class J.l wells and 
are regulated by CDOGr 

<~> wel ~rhich i ct either water softener regeneration brine 
or air sc:rubber wastes .for the purpose of enhancing oil or 
natural gas recovery are Class I! wells and are regu1ated 
bjl CDOG; and 

., wells ich inject either water softener regeneration brine 
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or air scrubber wastes for disposal are either Class I 
or Class V wells and are regulated by EPA. 

Attachment 1 provides: a precise statement about these 'i>i'ell 
classifications; a brief d~scr ion of ~ach of the fluids being 
injectedr clarification of how -wel used to inject comm.ingled 
fluids will be regulated; and a diagram which outlines how wells 
injecting the different types of fluids will be regulated and by 
whom in California. 

Some, but not all, of the relevant requirements for Class r1 
I!, and III wells under the D:XC program implemented in California 
are: 

o Class I wells - for existing "''ells (wells in operation prior 
to June 25, 1984) complete permit 
applications must be submi~ted to EPA by 
June 25, 1985 (40 CFR 144.3l[cl [1) and 
147.251[B}) 

- for new wells, permits must be in effect 
prior to any construction (40 CFR 144 .. 11) 

° Class II wells ~ CDOG has been delegated this portion of 
the UIC progrru~ and regulates this 
class of wells 

° Class V wells - for existing wells, a completed inventory 
form and the required additional infor
mation must be submitted to EPA by June 25, 
19 8 5 { 4 0 C FR 14 4 * 2 6 [ d] f1 ] and 14 7 • 2 51[ B] ) 

- for new wells, a complete inventory· 
forrn and the required additional infor
mation should be submitted to EPA 
prior to construction. 

Complete permit applications for existing Class I wells must be 
submitted to EPA by June 25, 1985. Considering the delays in 
classifying vrells injecting filter backwash, water softener .· 
regeneration brine, or air scrubbing waste, allowances may be 
made for the submission of additional.clarifying information 
after June 25, 1985. Bor..;ever, allowances can only be considered 
if an application has been been submitted by June 25, 1985 and 
if the application represents a reasonable and substantial 
effort toward a complete permit application. 

Attachment 2 provides the exact definitions for the different 
classes of wells and other pertinent definitions in the UIC 
program. Attachment 3 and 4 are copies of the permit application 
and Class V Inventory Notification, respectively. 

There. appears to·be some confusion about which formations 
in oil and gas fields are USDWs and wh formations in oil and gas 
fields are not USDWs under the urc progra.rn.. When CDOG submitted 
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its application for the Class I! portion of the UIC program, 
it submitted information about a large number of formations in 
oil fields to be considered aquifer exemptions. These 

·. included formations which produced oil or and formations 
which did not produce any oil or gas. Af reviewing the 
information from CDOG ng the aquifer exemptions requests, 
all formations which were USDWs and produced oil or gas were 
exempted but only some of the formations which did not produce 
any oil or gas were granted aquifer exe1nptions,. These latter 
forrnations were not exempted because the supporting information 
demonstrated that they were not USDi'ls as defined by the UIC 
program~ They yielded water which had a Total Dissolved solids 
concentration greater than 10,000 milligrams per liter .. 

Maps sho~ri ng the lateral extent of any formation which was 
exempted can be found in California Oil and Gas Fields (Volumes 
I, II, and III} and Appen:(jix B of CDOG,ts primacy application. 
They Zl:re available for review at the EPA office in San Fr<mcisco 
or at any of th-e CDOG distt'ict offices. A list of those 
fou.1ations, which did not produce any oil or gas and were 
considered for aquifer exemptions, is provided as Attaclli~ent 5. 
A list of those formations, which did not produce any oil or gas 
and which were USDWs and exempted, is provided as Attachment 6. 

I would like to take thi,S:opportunity to thank those of 
your members who met and worked with us to clarify these points 
in the UIC program. If you have any further questions orneed 
other points of clarification? please call Pete Uribe of my 
staff at (415) 974-7285. 

ATTACHMENTS 
1 - Well Classification and Regulation Scheme 
2 UIC Definitions 
3 Permit Application 
4 Class v Inventory Notification 
5 List of Formations Considered for Exemption 
6 List of Formations Exempted 

cc: M.G. Mefferdt CDOG 
J. B. Braden, CAIPA 
Les Clark, IOPA 
Jim Cornelius, Sw~CB 
Bill Pfister, CVR\'JQCB 
,John Atch~Json, EPA HQ 

( 3 pages) 
( 3 pages) 
{10 pages) 
{ 7 pages} 
( 3 pages) 
( 1 page ) 
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? ~YAY 1985 
Attachment 1 
Page 1 of 3 

Wells which inject filter backwash {diatomaceous or 
multi-media filter backwash} are Class II wells. 

Wells which inject water softener regeneration bririe or 
air scrubber waste are not Class II wells, unless injection is 
for enhanced recovery, in which case the wells are Class II 
wells. 

Wells which inject water softenei regeneration brine or 
air scrubber waste commingled with other fluids (e.g. produced 
water or filter backwash) are not Class II wells, unless inject
ion is for enhanced reco\~ery, in which case the wells are 
Class II wells. 

Description of Fluids bein9 Injected 

Filter backwash is a fluid with an elevated concentration 
of suspended solids which were removed from produced wa.ter. 
In general, produced water is passed through either diatom
aceous or multi-media filters to remove suspended solids. 
Periodically, these filters are washed with e r fresh or 
produced water, which has no additives, to remove the suspended' 
solids concentrated in the filter resulting in a filter backwash. 

water softener regeneration brine is a fluid with high 
concentrations of total dissolved solids, especially calcium, 
:magnes iu.1tt, and chloride. In general, produced water is softened 
by passing it through a resin which replaces calcium and magnesium 
ions in the water with sodium ions. Periodically, the resin 
in the water softener unit is r~generated with concentrated 
solutions of sodium chloride, which replaces the calcium and 
magnesium ions captured on the resin with sodium ions in the 
solution, yielding a water softener regeneration brine • 

. Air scrubber >.;aste is sulfur dioxide scrubber blowdown 
(also commonly knovm as scrubber liquor) with h concentrations 
of total dissolved solids (much greater than 10,000 ppm) In 
gener.:tl, crude oil is burned for pm1er to produce steam, which 
is injected to enhance the recovery of extremely heavy crude 
oil. Air scrubbers are required when the crude oil is burned 
because Kern County is a Non-l\ttainment !>.rea for air quality 
with respect to sulfur dioxide. 

.. ·'· 
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Clcu::ify_!ng the Classification of Wells 

~njecting Cornmingled Fluids 

1? MAY 1985 

Attachment 1 
Page 2 of 3 

Wells injecting only filter backwash or filter backwash 
COI!h"tlingled with produced water will be Class II wells and will 
be regulated by CDOG. 

wells injecting fluids with either water softener regen
eration brine or air scrubber wastes into oil and gas producing 
f<nmations for the purpose of enhanced recovery t-.'ill be Class · 
II wells and will be regulated by CDOG. 

Wells injecting only water softener regeneration brine or 
only air scrubber wastes into non-oil,and gas producing formations 
are not Class II wells and will be ditectly regulated by the 
regional office as a Class I or v well. 

Wells injecting either water softener regeneration brine or 
air scrubber wastes together with produced water into non-oil 
and gas producing formations are not Class II wells and will 
be directly regulated by the regional office as a Class I or v 
well. 

On the next page is chart which summarizes whether CDOG 
or EPA is responsible for any given well based on the type of 
injec.tate and the injection formation. 

,. 
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FLUID INJECTED PtJRPOSE OF 
INJECriON 

INJECTION ZONE WELL 
CLA.SSIFICAT!C~ 

me Pe:ru-hT 
AGY.l~d -r--

A. Diatanacems Earth --~t DiArosal or ---..>.j·p.ll- Above or int.o a USDW* ---i~~ Class I1 
Filter Backwash Enhanced Recovery Belciw la.•rennost USIJ•i 

----~~ ami 

r Nxtve or into a UStYfl ----+- Class V 

~ Disp::sal----~L 
Water. Softener t 
Regeneration !ldne · Beloo looenrost USDW ----ilr' Class I 

2. Air ScrubrJer. ~'iaste 

~:nhanced Recovery -·-------------,... Class H 

AbrJ've or into a USDii -----~~~ class v 

I 

EPA 

. .. ' 

c. 1he follo,,.ing h"astes Disposal 

** 

ccmmingled with . 
__ _....,.Class 1 

l. water Softener - · 
Regener0tion Rrine 

2. l'.ir. Scmbber. Waste Enhanced Recovery -----...-...--------- Class 11 -----ax:G 
usrw (Undergroond Source of Drinking Wi'lter)- an aquifer or its txJrtlon that contains fewer than 10,000 J11 
total disrolved solids and is not an exempted aquifer (see 40 CF'R 144.3 for full definition) i 

~ 
~" 
~' 
~ :: 

EPA n~quirrrrents for Class v ~~lls are: submission of lnv'IS:ntory infot1'1Btion to Ei'A by operator (40 Ci!'R 1J4 .26; 
and that EPA assessoont of those well!'! to determine the need for requirements or regulations (40 Cr~R H6~52(b)) 
'Ihen~ are currently no permitting requirenents for Class V wells under EPA's tJIC program. However, EPA ~as ~ 1:; 
the cption to require and the cperator has the option to request a permit •. EPA cannot preclude the State, oq rt 

(OJOG) fran regulating these wells under state laws or regulatioosp so CUOG's existing state program app.J4ies. 
111 ·~ 

. w li 
o rn 
1-n ::J , .. 
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Attachment 2 

Region 9 UIC Program. lnfonnation Sheet 

The Safe Drinking ~ter Act (SI.:W.~} of 1974~ as am:mded, recuires the 
u.s. Environmental Agency {EPA} to est.ablish a prbgr~ \\hlch 
provides for the safety of our nation's drinking water" one part of this 
program, Undergramd Control (UIC) , ha-s been established to prevent 
contZ!n:li.natioo of urlde:rgr~md srurc.,""es of drinking water we to :in'.prope:r 
aesigr1, construction and of injection ~->ells. Al.though not recog-
nized, tbe injection waste materials is a very c:c.:m:ron practice,. For 
eXi'!.mlple, the oil and gas tens of thooseu'1ds of wells nation-
wide which inject brine or wa:st~ter iri the profuctioo of oil 
a.'1d ~as~ Other t:n;:.es of injectioo wells include hazardoos waste dis:posal 
cperations wells, infustrial waste dis};X)Sal ~-ells, mmicipal disposal 
c;perations wells, and nuclear storage and disposal wells. 

·' 

> 

By definition, an Undergroorid Soorce of Drinking r.1ziter (USiJiil) is an 
aquifer or a po.rt.ion of a.'"l aquifer: . . 

which supplies any public water system; or 

whiCh contains s:i.gnificant quantity of groom~ water to supply a 
public water system; and 

currently supplies drinking water for human consumption; or 

contains fe'Ner than 10,000 mg/1 total dissolved solids 
('l"'DS} and is not an exew.pt.ed aquifer. 

An aq.;,ifer is a geological fo:rilation that is capable of yielding a significant 
aro:::l\.lnt of water to a well or to a springs. An exempted aquifer is a'"! aquifer 
that cannot nO# a"1d will not, in the future serve as a source of drinking water, 
_as determined ~ EPA. 

¥Jell Classification · 

A well is defined as a bored, drilled or ~iven shaft or dug hole 
whose depth is greater than the largest surface dilr.ensioo.. There are five 
classes of injection w'Blls which are regulated by the tl"IC program. A 
specific well classification is :made by dete~ning the type of fluid to 
be injected and the geologic area into which the fluid is to be injected. 
Injection well classes are summarized as follows: 

Clc..ss ! Class I -wells ·are runitipal a:-id industrial disposal -wells 
(including ><"ells used by generators of hazardo:..1s waste and 
CMners of hazardoos waste rnanage:ri:ent facillities) which 
inject fluids ool<:::A~.• the lo.vermost foJ::l:l:!ation containing, 
within one quarter mile of the -well bore, a.."'l undergroond 
soorce of drinking water. 

"'· ·' 
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Class II 

Class III 

Class rv 

Class v 

-2-

Class n wells are as:sociat:ed with oil a.r:td prcductioo 
or liquid ny<:trcc.aJclJC~ '!he:se inject fluids 
which are to the for b'1e enhar:tced recovery 
of and natural gas and for the storage of hydrocarbons .. 

Class HI wells inject fluids for the of 
and a.:r:e used in conju.r:tction with solution 

mining of 

are used l::r:z of hazardous and 
w.-:iStes. 'I'hese iniect into a fo:.t::1tla-

tioo which wit.t'lin ooo quarter of a - the well 
contains an u.'1oororo..u"1d sc..u::.-ce of ""'ater .. 
Class IV wells are prohibited. 

Class V wel.ls are wells ·l'thich do not meet the criteria 
listed for classes I through :rv. GeneraUy, wells 
covered U."'iOf.!r t..~is classification inject non-hazardous 
fluids into •::>r atx::;v·e formations that contain under
QXOJI'Id so;.u::ces of drinl(ing '!<rater. Class v \lti'ells incli..>de 
the follouing, b-ut are not 1:\..r:r:i.ted to types of 
wells: 

L air cc>ndi tiooing return flcrfr wells used to retu....rn to the 
Si..'Pply aquifer t.L"le water for heating or cooling in 
a heat purrrp (Questionnaire Il )t 

2 .. cesspools including :multiple d\.."elli.ng, CO'i1l11.i.h'1.i ty or re
gional cesspools, or other devices t>'l.at receive wastes 
E<lhich have a:1 o~m botto:n and have perforated 
sides. The UIC requirements do not a.pply to single family 
reside:1tial cesspcols nor to no:r-'reside:~tial cesspools 
w'hich receive solely sa"'litary wastes and have the capacity 
to serve fewer 20 persons a da:y (Qtlestion'l.aire II); 

3 ~ cooling water return flow t-.'Blls used to inject water pre
viously used for cooling (Question.'l.aire I1); 

4. dry wells used for injection of wastes into a 
formation (~<estionnaire II); 

5. drainage wells used to drain surface fluid, prUua:rily storm 
runoff, into a subsurface fo:r.rration (Questionnaire II) i 

6. recharge wells used to reple:1ish the water in an aquifer 
(Questio~'l.aire II}: 

7 .. salt water intrusion barrier wells used to inject water 
into a fresh wate.r aquifer. to the of 
of salt water in the fresh water (OuestiO:t."'laire I!}~ 

8. sand backfill and backfill wells used 
mixture of water and sand, roil1 or 
into mined out portions of s1Jbsu::::face mines 
of whether or not it is a w'aste ( Ouestio:>naire II ) ; 
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.,..,,.............. system.• wells used t:o inject the waste of effluent 
a 1!!Ultiple dwelling, bUsiness estabJ.:Lshm;;:nt, cat'!\'-

mmity or regional establis~nt septic: tank., 
'!he urc require:ments do not apply to single family 
residential wells, nor to non-residential 
septic system wells are \lSOO for the 
dispesal of wastes and have the capa.ci ty 
to sen-e fewer 20 persors a dey (Questionnaire II); 

10. subsidence control (not used for the purpose of 
oil or natural ~ production) used to fluids 
into a non-oil or gas prod:ucting zone to reduce or 
el:i::Dinate associated v.'ith the overdraft of 
fresh water { Ouestion.:1aire II} ; 

11.. radioactive W'"dSte disposal wells other that1 Class IV 
{Que:stior.~naire I}; ' 

12~ injection wells associated with the reCCNer:y of geothermal 
energy for heating. ac;r.:~ac;..,Uture, and production of elect.ric 
~r (Questionnaire I h · 

13, wells \.lSed for solution mining of conventio:ml rrdnes such 
as stapes lea~~ing (~~stio~~aire I}; 

14. ~,;;;lls used to spent brine into the Satl"e for:mation 
fran which it -was withdra'*n after extraction of halogens 
or their salts (Questionnaire I)~ 

@ injection wells used in experirrental tech.'1olooies ((!Jestion
na.ire I}; 

16. injection wells used for in situ rec~Jery of lignite, coal, 
tar sa'lds, and oil ( Questiormai:re II)~ 

17 .. agricultural drainage wells (Qt.lestio:'lnaire II); . . . 
18,. air scr!..hl::lber waste disp.:~sal ;..-ell.<; (except if injection is 

for enhanced recovery of oil and gas in California) ; and 

19. water softener reger~ration brine waste disposal wells 
(except if injectioo is for enh?tnCed recovecy oil and 
gas in California) • 

-. 
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UNITED STATES ENVlRONMENTAl.. PROTECTION AGENCY 

UNOE~GROlJND ~H~ECTl0~4 CONT~Ot 
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Type .. Jr .. 
"l!l·f'" 
.. Vi'" 
.. X"', 

T:rp!"'D,. 
"'R"' 
.. H .. 
"'X"' 

Wells used to inject waste b<::iow the 

Nonhazardow indwtrial wei! 
Nonhuau.!ow; ml.mlcipal disJ.X~Sal weil 
Hazard oilS waste dL~posal weil injecting b<::iow USDWs 
Other Cl$$5 I well;; (not induded in "1, .. "'M, nor .. W'') 

Oil and gas production a.nd storage relttted injection wells. 

Produced fluid well 
Enhar.u::~d rt:covecy w;ell 
Hydr01'.4tl'bonn well (excluding natural gas)' 
Otheraass ll we!lz included in Type"D,""'R, "or"H") 

S~ia! process m~"1ion wells. 

Solution mining well 
SWiur mining well by Frueh p~s 
Urrurium mining well (exclurling so!vtion mining of conventional mine:s) 
<Y.her Class m wells (not inclurled in .. G,"""S,"' or "Uj 

We!.ls not indurled in cluses above. 

Ous V wells which may be permitted under 

Wells not cum:ntly dwilled as CllllSs I, II, m, or V. 

UA JFQ~,"'Ill1ll 7~ (I~} ·a~v*'"'\1& 
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INSTRUCTIONS - Form 4 - Underground Injection Control {UIC! 
Permit Application 

Form 4 must be completed by all owners or operators of Class 
I, II, and III injection wells and others who may be directed 
to apply for a UIC permit by the Director. 

I. EPA I.D. NUMBER- Fill in your EPA Identification Number. 
If you dO not have a number, leave blank. 

II .. FACILITY NAME AND ADDRESS - Name of well, well field or 
company and address. 

III. OWNER/OPERATOR NAME AND ADDRESS ..;. Name and address of o;.mer/ 
operator of well or well field. 

IV. OWNERSHIP STATUS - Mark the appropriate box to indicate 
the type of ownership. 

v. SIC CODES - List at least one and no more than four Standard 
Industrial Codes (SIC] that best describe the nature of the 
business in order of priority. 

VL WELL STATUS - Mark Box A if the well(&) were operating as 
injection wells on the effective rlate of the UIC Program for 
the State. Mark Box B if the well(s) existed on the effectiv~ 
date of t..he UIC Program for the State but were not utili zed for 
injection. Box C should be marked if the application is for an 
underground injection project not constructed or not completed 
by the effective date of the DIC Program for the State. 

VIL TYPE OF PERMIT - Mark 10 IndividuaP or "Area" to indicate 
the type of permit desired. Note that area permits are at the 
discretion of the Director and that wells covered by an area 
permit must be at one site, under the control of one person and 
do not inject hazardous waste. If an area permit is requested 
the number of wells to be included in the permit must be speci
fied and the wells described and identified by location. If 
the area has a CO!'fu-nonly used name, such as the ,.Jay Field", 
submit the name in the space provide'd. In the case of a project 
or field which crosses State lines, it may be possible to consider 
an area permit if EPA has jurisdiction in both States. Each such 
case will be considered individually, if the owner/operator 
elects to seek an area permit. 
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VIII. CLASS AND TYPE OF WELL - Enter in these two positions the 
Class and type of i ection wel:!. for which a permit is requested. 
Use the most pertinent code selected from the list on the 
reverse si.de of Form 4. When selecting type X please explain 
in the space provided. 

IX. r~OCA'riON OF WELL - Enter the latitude and longitude of the 
existing or proposed well expressed in degrees, minutes, and 
seconds or the location by township~ and range, and section, 
as required by 40 CFR 146. If an area permit is being requested, 
give the latitude and longitude of the approximate center of 
the area. 

X. INDIAN LANDS- Place an !fiX" in the'box if any part ·of the 
facility is located on Indian lands. · 

XI. ATTACHMENTS - Note that information requirements vary 
depending on the injection well class and status. Attachments 
for Class I, II, and III are described on pages 3~7 of this 
document and listed by Class ori page B. Place EPA ID number in 
the upper right hand corner of each page. 

XII. CERTIFICATION - All tmit applications (eAcept Class II) 
must be signed by a respons corporate officer for a cor-
poration, by a general partner for a partnership, by the 
proprietor of- a sole proprietorship, and by a principal executive 
or ranking elected official for a public agency. For Class II, 
the person described above should sign, or a representative duly 
authorized in writing. 
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. . 
INSTRUCTIONS - Attachments 

Attachments to be submitted with permit application for Class 
!, I!, III and other walls. 

B. 

AREA OF REVIEW METBODS - Give the methods and. if 
appropriate, the calculations used to determine the size 
of the area of review (fixed radius or equation). The 
area of review shall be a fixed radius of l/4 mile from 
the well bore unless the use of an equation is approved in 
advance by the Director. 

MAPS OF ¥~ELLS/AREA AND AREA OF REVIE\'Il' - Submit a topogrS:phic 
map, extending one mile beyond the property boundaries, 
showing the injection well(sJ or project area for which a 
permit is sought and the applicable area of review. The 
map must show all intake and discharge structures and all. 
hazardous waste, treatment, stor~ge, or disposal facilities. 
If the application is for an area t, the map should 
show the distribution manifold (i applicable) applying 
injection fluid to all wells in the area, including all 
system monitoring points. Within.the area of review, the 
map must show the.following: 

Class I 

The number, or name, an~.lacation of all producing 
wells, injection wells, abandoned wells, dry holes, 
surface bodies of waterJ springs, mines [surface and 
subsurface). quarries, water wells and other pertinent 
surface features, including residences and roads• 
and faults, if knovm or suspected. Only infor1nation 
of public record is required to be included on this 
map; 

Class II 

In addition t:o requirements for Class I, include 
pertinent information known to the applicant. 
Requirement does not apply to existing Class II wells; 

Class III 

In addition to requirements for. Class 1, include. public 
water systems and pertinent information known to the 
applicant. 

C. CORRECTIVE ACTION PLAN AND WELL DATA - Submit a tabulation 
of data :reasonably available from public records or 
otherwise known to the applicant on all wells within the 
area of review, including those on the map required in B, 
which trate the proposed injection zone. 
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such dat• shall include the following: 

Class I 

A description of each well's type, construction, 
date dr:illed, location, depth; record of plugging 
and/or completion~ and any additional information the 
Director may require. In the case of new injection 
wells~ include the corrective action proposed to be 
taken by the applicant under 40 CFR 144.55. 

Class II 

In addition to requirements for Class I, in the case 
of Class II wells operating over,the fracture pressure 
of the injection formation, all known wells within the 
area of review which penetrate formations affected by 
the increase· in pressure. This requirement does. not·. 
apply to existing Class XI wells. 

Class III 

In addition to requirements for Class I, the corrective 
action proposed under 40 CFR 144.55 for all 
Class III wells. 

D. M.l\PS AND CROSS SECTIONS OF USDW'S - Submit maps and cross 
·sections indicating the vertical limits of all underground 
sources of drinking water within the area of review (both 
vertical and lateral limits for Class I~, their position 
relative to the inj~ction formation and the direction of 
water movement, where known, in every underground source 
of drinking which may be affected by the propoaad 
injection. (Does not apply to Class II ~ells.) 

E. NAME AND DEPTH OF USDw•s (CLASS II} - For Class II wells, 
submit geologic name, and depth to bottom of all underground 
sources of drink water which may be affected by the 
lnjection. 

F., MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF' AREA -
Subrni t maps and cross sections detailing the geologic 
structure of the local area (including the lithology of 
injection and confining intervals) and generalized maps 
and cross sections illustrating the regional geologic 
setting. (Does not apply to Class II wells.) 

""., ·' 
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G. GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES {CLASS 
I!) - ror Class II wells, submit appropriate geological 
dat~ on the injection zone and confining zones including 
litholog description, geological name, thickness, 
depth and fracture pressure. 

H.. OPERATING DATA - Subrtdt the following proposed operating 
data for each well (including all those to be covered by 
area permits): (1) average and maximum daily rate and 
volume of the fluids to be injected; (2) average and 
maximum injection pressureF (3) natura of annulus fluid: 
(4} for Class I wells, source and analysis of the chemical, 
physical, radiological and biological characteristics, 
including density and corrosiveness, of injection fluids: 
(5) for Class II wells, source a~d analysis the 
physical and chemical characteristics of the injection 
fluidr (6) for Class III wells, a qualitative analysis 
and ranges in concentrations of all ~onstituents of injected 
fluids. If the information is proprietary, maximum · 
concenttations only may be submitted, but all records must 
be retained. 

I. FORNATION TESTING PROGRAM - Describe the .proposed formation 
testing program. For Class I wel the program must.be 
des to obtain data on fluid pressure, temperature, 
fracture pressure. other physical, chemical, and radiological 
.characteristics of injection matrix and physical and 
~hamical characteristics of the formation fluids. 

For Class II wells the testing program must be designed to 
obtain data on fluid pressure, estimated fracture 
pressure, physical and chemical characteristics 
of the injection zone. {Does not apply to existing Class 
II wells or projects.) · 

For Class III wells the program must be designed to obtain 
data on fluid pressure, fracture pressu~e, and physical and 
chemical characteristics of the formation fluids if the 
formation is naturally water bearing. Only fracture 
pressure is required if the formation is not water bearing. 
(Does not apply to exist Class nr wells or projects~) 

J. STIMULATION PROGRAM - Outline any proposed stimulation 
program. 

K. INJECTION PROCEDURES - Describe the proposed injection 
procedures including pump, surge, tank, etc. 
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L. CONSTRUCTION PROCEDURES - Discuss the.construction proce
dures (according to Sl46.12(b) for Class I) to be utilized. 
ThiS should include details of the casing and cementing 
program¥ logging procedures, deviation checks, and the 
drill ~ testing and coring , and proposed e1.nnulus 
flUid. ( and submission justifying data must 
be made to use an alternative to a packer for Class !.) 

M. CONSTRUCTION DETAILS - Submit schematic or other appropriate 
drawirigs of the surface and subsurface construction ils 
of the well. 

N. CHANGES IN INJECTED FLUID - Discuss expected changes in 
pressure, native fluid displacement, and di of 
movement of injected fluid. { Cla_ss II and III wells only.) 

·I 

0., PLANS F'OR WELL FAILURES - Outline contingency plans (proposed 
pl•na, if any, for Class II) to cope with all shut-iris or 
well failures, so as to prevent migration of fl~ids into 
any USDW. 

P. MONITORING PROGR.A.M - Discuss the planned monitoring program. 
This should be thorough, including maps showing the number 
and location of monitoring wells a.s appropriate and a 
discussion of monitoring devices, sampling frequency, and 
parameters sured. If a manifold monitoring program is 
utilized, pursuant to Sl46.23(b)(5), describe the program 
and compare it to individual well monitoring. 

Q. PLUGGING AND ABAND0Nt1ENT PLAN - Submit a plan for plugging 
and abandonment of the well including: (1) describe the type, 
number, and placement (including the elevation of the top· 
and bottom) of .plugs to be used; (2) de the type, 
gr~de, and quantity of cement to be used; ~hd (3) describe 
the method to be used to place plugs, including the method 
used to place the well in a state of static equilibrium 
prior to placement of the plugs. Also for a Class III w~ll 
that und.erlies or is in an exempted aquifer, demonstrate 
adequate protection of USDW's. 

R.. NECESSARY RESOURCES - Submit ev~dence such as a surety 
bond or. financial statement to verify that the resources 
necessary to close, plug or abandon the well are available. 

s. AQUIFER EXEMPTIONS - If an aquifer exemption is requested, 
submit data necessary to demonstrate that the aquifer 
meets the following criteria: (1) does not serve as a 
source of drinking watert (2) cannot now and will not in 
the future serve as a source of drinking water; and (3) 
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the TDS content of the ground water is more than 3,000 
and less than 10,000 mg/1 and is not reasonably expe·cted 
to supply a public water Da~a to demonstrate 
that the aquifer is to be mineral or hydrocarbon 
producing, such as general description of the mining 
zone, analysis of the amenabili of the mining zone to 
the proposed method~ and time le for proposed development 
must alsQ be included. For additional information on 
aquifer exemptions, see 40 CFR 144.7 and 146.04. 

T. EXISTING EPA PERMITS - List program and permit number of 
any existing EPA permits, for example, NPDES, PSD, RCRA, 
etc. · 

U. DESCRIPTION OF BUSINESS -Give aJbrief description of the 
nature of the business. 
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I 
new well 

existing 

existing 

III 
ne111' well 

existing 

Other 
Classes 

Attachments to Permit Application 

A, B, C, D, F, H - S, U 

A, B, C, D, F, H - U 

A, B, C, E, G, H, M, Q, R; optional- I, J, K, 
N, O, P, U 

A, E, G, H, M, Q, R - Ur optional - J, K, N, 0, P, 0 

A, B, C,; D, F; H, I, J, K, M- S, U 

A, B, C, D, F, H, J, K, M - U 

To be specified by the. pe tting authority 
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l\.ttachment 4 

UNfTEO STATES ENVIRONMENTAl. 
flEGlOI\IlX 

· 215 fmmnf'lt Str!!WJt 

San Fnmdm::o. Ca. 94105 

Re: Info:mnation on Class V Injection rlells for Undergrou.."1d Injection 
Conuol Program of the Envi:rornrental Protection Agency (EPA) 

To whom it may concern: 

As required by EPA regulations [Title 40 of the Code of Federal 
Regulations (CFR), Secti0\.1 144.,26}, 01:-mers and cperators of all Class V 
injection in A'!E:rican Samoa, Arizona, California, Hawaii, Nevada, 
and the Trust Territories nust submit information abt::kJt these wells to 
the EPA by June 25, 1985 .. 

A well is defined as a ~bcrred, d:rillE:d oi: dJt:i:ven srJ.aft, ·o:r dug hole; 
~-~~~~~~~~!r.?~L22:~~§~ (40 CFR 146.,3}."' whose deoti1 is 

Class V wells i :residential r !l:llli"licipal QXCUp 
or industrial pi.L.rposes~ A moue detailed list of the 
wells is enclosed (see attachment A). 

types of Class V 

Please provide EPA, Region 9 with info:t"l:tation :regarding Class V 
v.!Ellls within yo..rr jur.sidiction or operatic::~. Include information on all 
injection '.¥ells located in the states .n:o::;nt:i.ons-d Questionnai:l::e I 
sho...1ld be cmpleted for radioactive waste disiXJSal wE~lls, geobize:t::'ll'!al e:::~e:rgy 
l!'ecover.{ ¥tells, brine return flew w'ells, m.micipal a""!d industrial disposal 
wells (othe!! than those classifie..i as I as defined in t.'le enclosed 
attachment), air sc:rubl>::rs w'aSte disposal wells (except if i:njectio.."l is 
for enhanced ret::oveey of oil and gas in Califoxrnia) , water softener 
regereration brine waste disposal wells {e¥.cept if injection is for enhanced 
recove:!:\.J of oil a""!d gas in C-alifornia}, w'ells used :i.n e.x:peri:mental tech
nologies and solution mining$ QuestionrJaire n should be canpleted for 
all other we 11 types of Class V w;:~lls. 

Please ccrnplete either or ooth of these gtJ.estiormaires to .the 
best of yoor ability and return the information in the self-add.:!!essed 
envelope by Jw'"l.e 25, 1985. If you do not have any or knor,v of arq Class V 
w'ells r please note on the questionrtalr•8S that you have no or k:1o.v of no 
Class V wells. Ycur coc;peration in this effort will be appreciated. 
Th:i.s inform.".l.tion could result in the prevention or i.'Uprovernent of a water 
qdality probl€m1 in the grcund water in ycur area. If ycu have any questions, 
please contact Jayne carlin of :rn.y staff at (415) 974-7116 .. 

~cerely~ 
_--;:;:(____/. I 

Pete Urioo , Chief 
Under·g:rou.'ld Contr:·ol section 
~ter Ma'lagerrent Division 

"". ~' 
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1. Facility Na~: 

Facility Address: ---·-----~....-..----·------------
{Include Comty) __ 

Telephc~ Nurrber: ~--~------------------~------~~----·-----~~--~-
Nane of Legal Contact: _________ .;..... -------

Add..""'ess of Legal 

If su!:lsidiary, narre of parent co.: ___ ....._ ________________ _ 

.Address of ,parent ca:rpany: _____ _..;. ___ ~--·---· 

Private Public State 

3. Provide general infol:.11ation aba.lt the well(s}: 

Name or Identification 
of the well 

Exact Location of viiell* 

Federal 

1Type of Well** 

Indian Lands 

Status of Well*** 

**************************************************************************************** 

* Exact Location of V'4ell by Latitude and longitude to the nearest second; or by 
'l'o.Jnship, Range, Section, Q..larter-Sections; or by street addl::ess if located 
at a private address. 

**For assistance_ in determining t)~ of well 1 see Attachment A- pages 2 and 3. 

***Codes for TMell Status: 
UC = under constx-..1ction 
AC ""' active 

TA = temporarily plugged (no looger i.lSed but not plugged) 
PA = permanently plugg~ & abandoned and approved DJ state 
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Name of Ca:npany 

Casing and 

Page 2 

Total Average and Maximum Date of Last 
Depth Injection Pressure Mechanical 

Records of Intearitn Test* 

5. List the natu:re and voli..ID'e of the fluids into the well: 

Nan1e or Identi
_Jic:aticn of wen 

Descriptlon of 
In·ected Fluids** ----

Identification and Depth 
of Formation into which Average· and Maximum 

Injection 

6. Are any of the following fluids injected into the well(s)? If so, what is 
·the volume and frequenC¥ of the injected fluid? 

Spills: 

7. ldentHy and disc.;ss each location, pU:tl?OSe, frequency of use and deptil of all 
disposal wells on the site: 

8. Narre and 'l'itle of Prepa.rer of Questionnaire 
--~---------

* Liquid and gas pressure tests, annulus pressure tests etc. which test fo:r.· leaks in 
casing, tubing o.r packer or significant movel<Bnt into a.n underg.rou.nd source of drinldng 
water through vertical chan.~'lels to injection well 

** Include in your ansW>e.r the process or b..lsiness that 
constituents of the fluid. 

the fluid and the chemical 
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Facility Name: 

(Im:::lu::le Crunty) 

Telephone n•·"''"'"""''· 

QfJESl'IONNAIP.E !I 

Nan:e of Legal Ca."'ltact: _____________ . ______ .,...... __ ...;..... ___ _ 

Address of Legal Contact: ------------------------------

Name of ONner: 

·Address of Owre.:c: 

0\fr.le.:cship: Private Public 

Number of ,_,ll(r of 1<;>11( s l* 

I 

State Federal ·-·--

Incation of Well(s} 

Nrute and Title of Prepa.:cer of Questionnaire 

Indian I.ands 

Status of well(s)** 

****************************************************************************** 

* For in dete.nnining type o.f -well, see Attachrrent A - page 2 and 3~ 

**Codes for well Status: 
UC "" under const:::-wc:tion 
AC = active 

TA = temporarily abandoned (no longer used but not plugged) 
P,Z\. = pennane:~tly plugged & abandoned and approved by state 
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· •, AlTAet~r A 

The Safe Dr irking 1/vater Act {Srl•IA) of 1974, as amended, the 
U.s. Envirormental Protecti<:>n (EPA) to estcblish a program which 

for the safety •.::;;£ arr s drinking water. One part of this 
Dndergrcund Injection Control (DIC}, has r:>een established to'"'""'"""'""'" 

contamination of l .. mdergrcui'1d sarrces of drinking \>Tater due ·to inpror.,er . 
design, and of Although not recog--
nized, the of ""aste m?terials is a very camon practice. For 
"'""''"""''·'"'"'"'I the oil and · teM of thoosands of wells nation-
wide "'lhic:h inject brine or wastewater . in the production of oil 
a'!d gas. other types of injectiori wells include hazardoos waste disposal 
q;>erations \<ells, industrial waste disposal wells, :trll.lnicipal disposal 
operations , and nuclear storage and disposal wells. 

pnder£1!~es of Drinking Wat;e;r 
' 

By definition, an Underground Source of Drinking Water (USDW) is an 
aquifer or a portion of an aquifer: 

w-hich supplies an':/ public water system, or 

which contains significant quantity of ground water to supply a 
public water syste:t1; and 

contains fewer t..i'lan 10,000 rng/1 total dissolved solids 
(IDS) and is not an exe:npted aquifer .. 

An aquifer is a geological fomation that is capable of yielding a significant 
a:nount of water to a \<~!'ell or to a springs. A."l eX€'11:1pted aquifer is an 
that cannot nOd and will not in the fucu.re serve as a sarrce of drinking vrctter, 
as determined by EPA. 

Well Cl~fication 

A well is defined as a bored, drilled or driven shaft or dug hole 
depth is greater than the surface diinension. There are five 

-'-"""""'""'"' of injection ">ells which are regulated :try the urc prcg:rarn. .'A 
specific well classification is made by detepnining the type of fluid to 
be injected and the area into which the fluid is to be injected. 
Injection 'Well classes are S<..liTrnarized as follCMs: · 

Class I Class I wells are runicipal and indu.st:dal disposal 'Wells 
(including wells used by generators of hazardous waste and 
CMlnf.:!rs of hazardrus waste managen-ent facillities) which 
inject fluids bel01v the lcwerm::>st fo:tJ:'l:lation coota.ining, 
within one quarter mile of the "'811 bore, an undergx:oox1d 
source of drirLking water. 
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Class n 

Class III 

. Class: V 

Class Il wells are assc~iated with oil ano gas production 
or liquid hydrocarl::xm storage# 'Ihese wells inject fluidSJ 
which are brought to the surface for the enha."l.ce<i re<:!OV'erl 
of oil and natural gas and for the storage of hydrOC'.at:'tx:ms. 

Class III wells 
ndnerals and are 
mining of minerals. 

fluids for the extraction of 
in conjunction with so1:!..1tion 

Class lV wells are used by generators of hazardous and 
radioactive wastes. These wells inject into a fonna
tion which within one quarter of a mile of the well 
contains an unoorgrour<d SOi..lt'ce of drinking water~ 

. Class N wells are prohibited. 

Class V wells are wells which do not meet the criteria 
listed for classes I through IV. " Generally 1 *'ells 
covered under this classification inject non-hazardous 
fluids into or above formatioru:; that contain u."'l:der-

. grrund sow::ces of· drinldng water. ··Class Y wells include 
.the follor..-ing, but are not limited to these types ·of 
*'ellS: 

1. air conditioning return flow "-ells used to return to the 
supply aquifer the water used for heating or cooling in 
a heat P\..111TP {()ue..stior~.l1aire II h · 

2. cesspools including multiple dt,'E!lling, ccrmnunity or re
gional cesspools, or other devices ~~at receive wastes 
"'"hk.h have a'1 open bottan and scmet.irres have perforated 
sides. The UIC requirements do not apply to single fa.milv 
reside:1tial cesspcols nor to non-residential -
which receive solely sa.'1ita:ry wastes and have the capacity 
to serve fewer than 20 persons a day (Q-uestionnaire II) 1 

3. cooling water return flow ¥.-ells used to inject water p:re-· 
viously used for cooling (Questionnaire II)~ 

4. dry wells used for injection of wastes into a subsurface 
£onnatioa (Questionnaire II}: 

5. drainage wells used to drain 'surface fluid, primarily stmm 
runoff r into a subsurface fonnation (Questiont'1.ai:n~ n) i 

6. recharge wells used to replenish the water in an aquifer 
(0uestiOlli'1aire II); 

7. salt \~tater intr1.1sio:1 barrier wells used to inject water 
into a fresh water aquifer to prevent the of 
of salt water in the fresh water ( Questio:1n.aire r:r) ~ 

a. sand backfill and other backfill -wells used to inj~:>ct a 
mixture of water cmd sand, mill tailings or othe:r soHds 
into mined cut portions subs:.Jiface mines 
of whether or not it is a waste n); 
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"'
11

'""''"'"' ~lls used to inject the vtaste of effluent 9. septic 
f:ra:n a 
m.mit-y or 

~elling, bUsiness com-

'l'he UIC re<:nJirerrertt 

septic system ~ll.s 
d i Sp<:)'-:::.a.l of 
to s;.zrve fE..~r than 

establishrttE'mt septic tank. 
do not apply to single family 

wel1s' nor to n.r'..,o-:residential 
are used solely for t.l)e 

vrcl.Stes and have the """"·"""'"'-.~.'·Y 
20 persons a day II)~ 

10. control \.ralls {no·t used for the purpose of 
oil or natural ~3S production) used to inject fluids 
into a non-oil or gas producting zone to reduce or 
eliminate subs:i.dence associated ;.:it."l the overdraft of 
fresh wat.e:r (Questio:l:"laire !:t}; 

11. radioacth'e waste dispD'Sa1 w'ells other t.ha"l CJ.ass IV 
{Questionnaire I); 1 

12, injectiotl ~'e1ls associated with the reeove:cy of ge:othe.rmal 
ener9:1 for heating, aquac~.llturer and production of electric 
power (Questionnaire :r ) ; · 

• \\>ells used for solution mining of conventional mines such 
as leaching (Questionnaire I); 

14. \¥E::1ls used to spent brine into the saJ.1:19 fm.:mation 
fxcrn ¥thic.lt it was wi thdx:a.;,;n after extraction r~r::tlc,gens 
or theix: salts (<,Juestiormaire I); 

15~ injection wells used in experi!'1enta1 technologies {Question
naire I); 

16. injeetion \\tells used for in situ recovery of lignite, coa.l, 
tar sands, and oil shale (Ouestiort:i.ai:re II), 

17 .. agricultural drainage wells (Q.:~estionnaire II}; . 
' ' -. 

18. air scrubber waste disposal \\'ells if injection is 
for enhanced recove:cy of oil and gas in California) ; and 

19. '!dater softener regeneration brine waste wells 
(except if injection for enhanced recovery of oil and 
gas in t.:alifornia) ~ 
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1 
1 

1 
1 

1 
1 

2 
2 

<' 2 
2 

3 
3 

3 
'3 
·3 
3 
3 
3 
3 
3 

Belmont Offshore 
Huntington Beach 

Sawtelle 
Seal Beach 

Wilmington 
II 

Ramona 
South Tapo Canyon 
Oat Mountain 
Simi 

Guadalupe 
Lompoc 
Lompoc 
Russell Ranch 
San Ardo 

Santa ~~ria Valley 
Monroe Slf;ell 
Point Conception 
Guadalupe 

Bellevue 
Bellevue, West 
11 

Blackwell's Corner 
Buena Vista 
Cal Canal 
Canfield Ranch 

*"~" log calculation 

FORMATION & ZONE 

Repetto 
Lakewood 

Alpha l 
Alpha 2 

Puente 
Repetto 
Recent: Sands 
Gas pur 
River Gravels 

Pico 
Pi co 
Undlff. 
Sespe 

Knoxv:Llle 
Lospe 
Knoxville 
Branch Canyon 
Santa l!~rgarita 
Monterey "Dn Sand 
Monterey 11 E11 Sand 
Lospe-Franciac.an 
Santa H.argarita 
Camino Cielo 
Franciscan 

Etchegoin 
Tulare 
Etchegoin 
Tumey 
Tulare 
Tulare-San Joaquin 
Etchego1n 

NONHYDROCARBON-PRODUC!NG ZONE INJECTION DATA 

TDS OF ZONE WATER 
~~~~lQ!'! 

30,800 

37.200 
12,500 
25,500 
29,700 
30,200 
28,200 
30,800 

5,000 
1,900 ppm NaCl 

4,800 
4,300 

30,500 
119,000 

30,500 
13,000 

3,700 
4,600 
6,400 

119,000 
3,700 ppm NaGl 

26,:wo 
30,500 

TDS OF 
INJECTED WATER 

15,300 ppm HaCl 
600 ppm.NaCl 

23,800 ppm NaCl 
25~500 ppm NaCl 

5t600 
5,600 
5!600 

9t600 

VOLUME 
INJECTED 
(Barrels) 

1~793,000 
1, ~m3, ooo 

91~000 
695~000 

81,800,000 
13.795,000 
6,057,000 

? 

26~500 {Analysis hom adjacent field) 
12.000* 
26,500 (Analys:ts from adjacent field) 

2,100 -2.600* 29,000 ppm NaCl 
9,200 5,300-36,500 

Excess of 10,000* 22.000 

. 400,000 
50,798)000 

537,000 
"'12t800-26,500 (Analysis from adjacent fields) 

. ' 

'·INJECTJ 
§TM!.TEI 

6/51 
1/48 
4/56 
6/48 

11/65 
7/59 
3/68 

19131 

~ 

"""'" 
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Psga 2 

12!§1. 

4 
4 
4 
4 
4 

4 
,./4 

' 4 

4 
4 
Li 

.-. 4 
•4 
4 

v4 
4 
4 
4 

/ 4 
/ 4 

4 
,/4 

4 
4 

5 
5 
5 

t. 5 
5 
5 

~ 

North Coles 
n 

If 

South Coles 
II 

Greeley 
Kern Bluff 

Kern Front 
Kern River 

Lakeside 

Levee 

Levee 

Los Loboa 
Midway-Sunset 
Mount Poso 
Mountain View 
Plei.to 
Poao Creek 
Rio Viejo 
Rosedale 
Round Hountain 

Seventh Standard 
Strand 

Ten Section 

Burrel 

Southeast Burrel 
Coalinga 

Gill Ranch Gas 

FORMATION & ZONE 

Tulare 
San Joaquin 
Etchegoin 
Tulare 
San Joaquin 

Etchegoin 
K<::n1 River 

Vedder 
Santa Margarita 
Chanac 

SantaMargar:!.ta 

Vedder 
San Joaquin 
Tulare 
Alluvium. 
Walker 
Kern River 
Cha~ac & Kern River 
Vedder 
San Joaquin 
Etchegoin 
Olcese 
Walker 
Etchegoin 
Etchegoin 

San Joaquin 
San Joaquin 

Santa Margarita 
Tulare-Kern River 
Tulare4 Kern River 
Santa !fargarita 
Etche.goin-Jacalitos 
Zilch 

TDS OF Zmi'E wATER 
PRIOR TO INJECTION 

12,900 
4o, ooo-t, s • t.oo 

30,100 
12,000-13,300 
12,000-16.900 . 

26,.500 

TDS OF 
INJECTED WATER 

~ 40~· 900 (Prom Kern 
River Field) 

600 

:: 7 ,800-Hi ,100 11 

2,300 
238- .925 

600- 2,600 

7,800-16~200 
21.500 
33,300* 

No water 
2,800* 
4,660* 

7' 900'-11; 800 
12,500 
21,000* 

11,700-213,000 
1,100 

374- 865 

475- 16.200 

3,600- 2.5)700 
. 830- l,I;AO 
1,200- 3~800 

12,800--30,800 

26,500 (Analysis from adjacent 
2,700 1,337- 1.965 
l \ 930 t "oo -2., i DO 17,100-30,000 (NaCl only) 

VOLu1:1E 
-INJECTED 
..Q?arrela) 

551,500 

4,099,000 

1,071,000 

15ft. 994 t 000 

22,632,000 
3,681,000 

889,000 

field) 
29,797,000 

203,319,000 

8,600 (NaCl only) 1,195,000 

33,400 
12.900 

35,000 
20.500 
20,500 
8,244 

2.650-:- 2,900 
14,500 

16,500-25,600 (NaCl only) 

(Analysis from Helm field) 
(Analysis from S.E. Burrel Held) 

3,100- 3,500 
2,650-2,700 

(1115 .ooo.ooo 
( 

nUECJ 
STARTE 

1/80 

3/80 
9/75 
6i77 

-·9/73 

7/59 
9/75 

12/65 
8/7ft 

7/74 
8/72 

7/62 

~· 
"" 
E 
~ 
(1 
>C~ 
u 
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FORMATION & ZONE 

Guijar:rd !U.lls Etchegoin-Jacalitoa 
Helm Santa Margarita· 
n Tulare-Kern River 
Jacalitoa Etc.hegoin-Jacalitos 
Kettleman North Dome San Joaquin-Etchegoin 
Raisin City Pliocene 
11 Santa Margarita 
Riverdale Pliocene 
" Santa Hargarita 
San Joaquin Pliocene 
San Joaquin 1 Northweat Basal McClure 
Turk Anticline San Joaquin 

Bunker Gas Undiff. 
Grimes Gas Kione 
Grimes, West. Gas Kione 
La Honda (South Area) Vaqueros 
Lathrop Gas Starkey . 
River Break Gas Capay · 
Roberta Island Gas Undiff. 
Sutter Buttes Gaa Kione 
Union Island Gas Mokelumne Rivet 
Wild Goose Undiff. 

TDS OF ZOl\r:E WATER 
PRIOR TO.INJEC'.l;IQ!.! 

"l'DS OF 
,!NJECTED WATER 

20,500 

VOLUME 
INJECTED 
{Barrelsl, 

931,000 
(1437000.000 
( 

4/67 9,400 
35,900 

·.s.l00-23,900 
33,749 
10,000 

12,800-34,000 

11,600-43~400 
5,500 

23.800-31,200 
(Cl only) 180,000 

!2/52 
10/78 

8/64 

35,000· (Analysis from Relm field) 
4.788,.-16.200 

35,900 (Analysis from Helm field) 
17,100 
so. 000 113,500 

3,700- 4.440 9,500- 9,800 

1,200 
115,800 
34,000* 
41,000 

. 15 ,400* 
6~900* 

18,000* 
2,500 

.s,ooo...:6,ooo+ 
2,800-5,000* 

11,000 

7,000 

1+,600-23 ,000 
7,800 

2J:,400 

48,608,000 

(72,626,000 
( 

Teat well-no 
466.000 

388,000 

93,000 

644,000 
471,000 
823,000 

7/57 

. 11/76 

1/75 

7/75 

7/77 
7/77 

lli69 
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Exempted 1425 Demonst:r:ation Aquifers 

All oil and gas 
and III of the 
1425 Demons 

In addition, the following aquifers are also 

Q!S'!lllf.! 

2 
2 
2 
2 
2 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 

6 
6 

FIELD 

Ramona 
Oat Mountain 
South Tapo Canyon 
Simi 
San Ardo 
Scm Ardo 
San Ardo 
f1onroe swell 
Blackwellts Corner 
Kern Bluff 
Kern :front 
Kern River 
Kern River 
Mount :Poso 
Round Mountain 
Round t1ountain 
Buena Vista 
Kern Bluff 
Kern River 
Mountain View 
Pleito 
Pleito 
Poso Creek 
Coalinga 
Coaling-a 
Guijarral Hills 
Helm 
Riverdale 
Turk Ant:!.cline 
Sutter Buttes 

Gas 
Bunker Gas 
Wild Goose 

*oil and/or gas producing 

Pi co 
Undiff. 
Pi. co 

ta . 
Sand 

Monterey r.E~ sand 
Santa Margarita 
Tumey 
'Kern River 

ita 
Cha.nac 
Santa. Margad.ta 
Walker 
Olcese 
Walker 
Tulare· 
Vedder 
Vedder* .... 
E:ern River 
Chcmac 

·Kern River 
Santa Nargarita 
Santa f.'1argari ta 
Etchegoin-Jacalitos 
Etchegoi calitos* 
Tulare-Kern River 
Pliocene· 
San Joaquin 
r~lne*· 

una iff. 
tJndi ff. 
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